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CLAIMS 
[Claim(s)] 

[Claim 1] (A) At least a kind of polyester system resin 100 weight part chosen from 
polyalkylene terephthalate system resin and polyalkylene naphthalate system resin, (B) The 
resin composition thing for two color molding containing styrene resin 10-100 weight parts, 
(C) polycarbonate system resin 0 - 30 weight parts and the (D) inorganic bulking agent 10 - 
150 weight parts. 

[Claim 2] The resin composition thing according to claim 1 with which polyester system resin 
consists of polybutylene terephthalate system resin. 

[Claim 3] The resin composition thing according to claim 1 which is copoly ester in which 
polyester system resin includes 5 to 40weight % of a comonomer unit. 
[Claim 4] The resin composition thing according to claim 3 whose comonomers are isophthalic 
acid and/or alkylene glycol. 

[Claim 5] The resin composition thing for two color molding according to claim 1 whose fusing 
point of polyester system resin is 150-230 degrees C. 

[Claim 6] The resin composition thing according to claim 1 whose styrene resin is an 
acrylonitrile styrene copolymer or rubber denaturation styrene resin. 
[Claim 7] The resin composition thing according to claim 1 with which an inorganic bulking 
agent contains a fibrous filler and/or a non-fibrous filler. 

[Claim 8] The resin composition thing according to claim 1 with which the inorganic bulking 
agent was chosen from glass fiber, carbon fiber, a glass bead, a milled fiber, a talc, mica, and 
kaolin and which is a kind at least. 

[Claim 9] The secondary molding resin composition which is a resin composition thing for 
fabricating secondarily to the basic material which consisted of rubber denaturation styrene 
resin at least, and consists of polyalkylene terephthalate system resin, styrene resin, and an 
inorganic bulking agent. 
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[Claim 10] (A) At least a kind of polyester system resin 100 weight part chosen from 
polyalkylene terephthalate system resin and polyalkylene naphthalate system resin, (B) The 
manufacture method of the resin composition thing for two color molding which mixes styrene 
resin 10 - 100 weight parts, (C) polycarbonate system resin 0 - 30 weight parts and the (D) 
inorganic bulking agent 10-150 weight parts. 

[Claim 11] The two-color-molding article with which it is the two-color-molding article which 
consisted of a basic material and secondary material, and said secondary material consists of 
resin composition things according to claim 1. 

[Claim 12] The two-color-molding article according to claim 1 1 with which the basic material 
consists of rubber denaturation styrene resin at least. 

[Claim 13] The two-color-molding article according to claim 1 1 with which the basic material 
consists of combination of AAS resin, ABS plastics or these resin, and polycarbonate system 
resin. 

[Claim 14] The two-color-molding article according to claim 1 1 whose mold goods are 
automatic exterior parts in the car. 

[Claim 15] The manufacture method of the two-color-molding article which carries out the 
injection molding of the resin composition thing according to claim 1 to a basic material. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the resin composition thing for two color 
molding, and a two-color-molding article. In more detail, it excels in moldability to a basic 
material (primary mold goods), and is related with the resin composition thing for two color 
molding (especially resin composition thing for secondary material) which can give high 
adhesion, and the two-color-molding article using it. 
[0002] 

[Description of the Prior Art] Since crystalline thermoplastic polyester resin, especially 
polybutyrene terephthalate resin are excellent in a mechanical property, an electrical property, 
and other physical variances and chemical property and its workability is good, It is used for 
extensive uses, such as a car, and electricity, electronic parts, as engineering plastics. 
Crystalline thermoplastic polyester resin is its purpose which it is used for various mold goods 
even when it is independent, but improves the character, especially a mechanical property 
depending on a field of the invention, and blending various strengthening agents, an additive, 
etc. is performed. In such high machine hardness and the field as which rigidity is required, 
fibrous strengthening agents, such as glass fiber and carbon fiber, are usually used. 
[0003] On the other hand, after fabricating specific resin (basic material) by a two-color- 
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molding method among multi-color molding (or multiplex shaping) methods and obtaining 
primary shaping resin, other resin (secondary material) can be fabricated to this basic material, 
and the mold goods in the state where two sorts of resin stuck can be obtained. By such a two- 
color-molding method, the composite molding article which discovers the characteristics of 
each resin can also be obtained, for example, using the resin with which character differs as a 
basic material and secondary material. It is also possible to perform two color molding in 
recent years by the DSI method (die slide molding method), the DRI method (Di rotary molding 
method), etc. which enabled simultaneous shaping, moving a metal pattern. However, in two 
color molding, the adhesion of a basic material and secondary material poses a problem. 
When adhesion is not enough, it is difficult for 2 material to exfoliate easily from a faying 
surface, and to give sufficient function for mold goods. 

[0004] In order to improve adhesion, many methods of making shaping working temperature of 
secondary material high compared with it of a basic material are adopted, but since shaping 
working temperature and thermal stability are restrained in secondary material, in addition to a 
narrow thing, the range which can be applied and developed cannot obtain sufficient adhesion. 
When it is resin of a kind with which especially a basic material and secondary material differ 
from each other, it is difficult to obtain high adhesion hardness by the above-mentioned 
method. 

[0005] The composite molding article excellent in the airtightness which made one fabricate 
the primary mold goods which consist of amorphous thermoplasticity polyester resin, and 
polyalkylene terephthalate system resin, and adhesion is indicated by JP,H9-141686,A. 
However, the basic material is restrained by amorphous thermoplasticity polyester resin by this 
literature. 
[0006] 

[Problem(s) to be Solved by the Invention] Therefore, in two color molding, even if the purpose 
of this invention differs in resin of a primary side, and resin of the downstream, there is in 
offering the two-color-molding article using the resin composition thing for two color molding 
and it which can attain stable moldability and high adhesion. Even if other purposes of this 
invention do not make a secondary molding temperature so high, there are in offering the two- 
color-molding article using the secondary molding resin composition and it which can improve 
adhesion. The purpose of further others of this invention is to offer the two-color-molding article 
and the resin composition thing for two color molding which have high mechanical hardness. 
Another purpose of this invention is high gloss, and there is appearance in offering a good two- 
color-molding article. 
[0007] 

[Means for Solving the Problem] By using combining polyalkylene terephthalate and/or 
polyalkylene naphthalate, styrene resin, and an inorganic bulking agent as a result of 
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examination wholeheartedly in order that this invention persons may attain said purpose In two 
color molding, even if the secondary molding temperature was low, it found out that adhesion 
and two-color-molding nature were improvable, and this invention was completed. 
[0008] [ namely, the resin composition thing for two color molding of this invention ] (A) At least 
a kind of polyester system resin 100 weight part chosen from polyalkylene terephthalate 
system resin and polyalkylene naphthalate system resin, (B) It consists of styrene resin 10 - a 
100 weight part grade, (C) polycarbonate system resin 0 - a 30 weight part grade and a (D) 
inorganic bulking agent 10 - a 150 weight part grade. Said polyester system resin may include 
about 5 to 40weight % of the comonomer unit, and styrene resin may be acrylonitrile styrene 
resin, rubber denaturation styrene resin, etc. A fibrous filler, a non-fibrous filler, etc. can be 
used as said inorganic bulking agent. 

[0009] Moreover, it sets in the two-color-molding article constituted from the manufacture 
method, basic material (primary side resin), and secondary material (downstream resin) of said 
resin composition thing for two color molding by this invention. The manufacture method of the 
two-color-molding article which carries out the injection molding of said resin composition thing 
is also included to the two-color-molding article using said resin composition thing as 
secondary material, and a basic material. In addition, in this Description, a basic material and 
primary mold goods may be the mold goods with which the mold goods with which secondary 
shaping is presented were meant, and the compound unification not only of single resin mold 
goods but two or more resin mold goods was carried out. 
[0010] 

[Embodiment of the Invention] The resin composition thing for two color molding of this 
invention consists of at least a kind of polyester system resin chosen from (A) polyalkylene 
terephthalate system resin and polyalkylene naphthalate system resin, (B) styrene resin, and a 
(D) inorganic bulking agent. Said resin composition thing may also contain (C) polycarbonate 
system resin further. 

[(A) polyester system resin] As polyester system resin (A), polyalkylene terephthalate system 
resin and polyalkylene naphthalate system resin can be used. To polyester system resin (A), 
for example Polyethylene terephthalate, Polyalkylene terephthalate, such as polybutylene 
terephthalate (it is Pori C2-4 especially alkylene terephthalate), Polyalkylene naphthalate, such 
as polyethylenenaphthalate and polybutylene naphthalate (it is Pori C2-4 especially alkylene 
naphthalate), Alkylene terephthalate and/or alkylene naphthalate are made into a main unit. 
The copoly ester which at least one component replaced by other dicarboxyljc acid 
(comonomer) and other diols (comonomer) among a dicarboxylic acid component (terephthalic 
acid and/or naphthalene dicarboxylic acid) and alkylene glycol is contained. These polyester 
system resin is independent, or it can be used, combining it two or more sorts. 
[0011] Desirable polyester system resin is polybutylene terephthalate system resin and 
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polybutylene naphthalate system resin, especially polybutylene terephthalate system resin. 
These resin is obtained by, for example, carrying out the polycondensation of the derivative of 
terephthalic acid, naphthalene dicarboxylic acid, or those ester formation nature, and 
butanediol (especially 1 , 4-butanediol) or the derivative in which the ester formation is possible. 
Copoly ester is contained in desirable polyester system resin, copoly ester - usually - 1-40mol 
% - desirable - 5-40mol % - it has an about [ 10-30 mol % ] comonomer unit especially. 
[0012] As dicarboxylic acid components other than terephthalic acid and/or naphthalene 
dicarboxylic acid (comonomer component) for example, aliphatic series dicarboxylic acid (for 
example, succinic acid, adipic acid, and pimelic acid -) Suberic acid, azelaic acid, sebacic 
acid, dodecane dicarboxylic acid, hexadecane dicarboxylic acid, with a carbon number of 
about six to 40 of dimer acid etc. dicarboxylic acid - desirable - with a carbon number of 
about six to 14 dicarboxylic acid - alicycle group dicarboxylic acid (for example, 1 and 4- 
cyclohexane dicarboxylic acid -) With a carbon number of about eight to 12 of 1 , 3- 
cyclohexane dicarboxylic acid, 1, and 2-cyclohexane dicarboxylic acid etc. dicarboxylic acid, 
aromatic dicarboxylic acid (for example, isophthalic acid, phthalic acid, and diphenyl 
dicarboxylic acid -) With a carbon number of about eight to 14 of difenoxicarboxylic acid, 
diphenyl ether dicarboxylic acid, diphenylsulfone dicarboxylic acid, etc. dicarboxylic acid or 
those ester formation nature derivatives are mentioned. As a dicarboxylic acid component, 
moreover, a tetrahydrophtal acid, tetrahydro terephthalic acid, While also being able to use 
halogen content dicarboxylic acid, such as alicycle group dicarboxylic acid, such as tetrahydro 
isophthalic acid and himic acid, tetrabromo phthalic acid, tetrabromo terephthalic acid, 
tetrachlorophthalic acid, and a beef fat acid As an equivalent component, p-beta-hydroxy 
ethoxy benzoic acid, para hydroxybenzoic acid, You may use lactone, such as 
hydroxycarboxylic acid, such as hydroxyphenyl acetic acid, hydroxy naphthoic acid, glycolic 
acid, and hydroxy caproic acid, propiolactone, butyrolactone, caprolactone, and valerolactone, 
etc. Dicarboxylic acid components other than terephthalic acid and/or naphthalene dicarboxylic 
acid are independent, or you may use them, combining them two or more sorts. Furthermore, 
you may use together multivalent carboxylic acid, such as trimellitic acid, trimesic acid, and 
pyromellitic acid, etc. if needed. 

[0013] [ dicarboxylic acid components other than desirable terephthalic acid and/or 
naphthalene dicarboxylic acid ] With a carbon number of about eight to 12 of with a carbon 
number of about (preferably about six to 12 carbon number) six to 14 of adipic acid, sebacic 
acid, etc. aliphatic series dicarboxylic acid, isophthalic acid, phthalic acid, etc. aromatic 
dicarboxylic acid or these derivatives (acid anhydride or lower alkyl ester) are contained. Adipic 
acid, isophthalic acid, etc. are mentioned as a still more desirable dicarboxylic acid component. 

[0014] As a diol component (comonomer component), with a carbon numbers [ other than 
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butanediol ] of about two to 12 alkylene glycol for example, ethylene glycol, trimethylene glycol, 
and propylene glycol - Tetramethylene glycol, hexamethylene glycol, octanediol, A with a 
carbon numbers [, such as deca methylene glycol, neopentyl glycol, 1, and 3-octanediol, ] of 
about two to ten aliphatic series glycol, The carbon number of a polyoxy-alkylene-glycol 
[alkylene group is two to about four. The glycol which has two or more oxy-alkylene units, for 
example, a Jl (oxyethylene) glycol, A Jl (oxypropylene) glycol, a Jl (oxy-tetramethylen) glycol, 
A bird (oxyethylene) glycol, a bird (oxypropylene) glycol, ], such as a bird (oxy-tetramethylen) 
glycol, the diol which consisted of polyester oligomers which have hydroxyl in both ends, 
alicycle group diols (for example, cyclohexane diol, 1, and 1 -cyclohexane dimethylol, 1, 4- 
cyclohexane dimethylol, hydrogenation bisphenol A, etc.) and aromatic series diol [- for 
example Bisphenol A [2 and 2-bis(4-hydroxyphenyl) propane], Diethoxy bisphenol A, 4, and 4'- 
dihydroxy biphenyl, Dihydroxy phenyl ether, 2, and 2-****- (4-beta-hydroxy ethoxy phenyl) 
propane, Others, hydroquinone, etc. which are], such as 2 and 2-****- (4-beta-hydroxy propoxy 
phenyl) propane, 2, and 2-****- (4-beta-hydroxy ethoxy phenyl) sulfone, a xylene glycol, and 
naphthalene diol, etc. are mentioned. 

[0015] As a diol component, for example The alkylene oxide addition product of bisphenol A 
(For example, 2mol of ethyleneoxide addition product, 3mol of propylene oxide addition 
product, etc.) etc. - alkylene oxide addition diol - Halogenation diols, such as an alkylene 
oxide (ethyleneoxide, propylene oxide, etc.) addition product of tetrabromobisphenol A and 
tetrabromobisphenol A, can also be used. Furthermore, you may use together polyols, such as 
glycerol, trimethylol propane, trimethylolethane, and pentaerythritol, or the ester formation 
nature derivative of those if needed. 

[0016] These diol components are independent, or you may use them, combining them two or 
more sorts, a desirable diol component - with a carbon number of about two to six normal 
chain-like alkylene glycol (ethylene glycol -) The polyoxy alkylene glycol [glycol including Pori 
(oxy-normal chain-like C2-4 alkylene) units, such as diethylene glycol,] which has the oxy- 
alkylene unit whose number of repetitions is two to about four, such as 1 and 4-butanediol, 1 , 
4-cyclohexane dimethylol, Especially alkylene glycol is desirable. 

[0017] In said denaturation polyester system resin, the denaturation machines (comonomer 
residue) to introduce are isophthal acid residue and/or an alkylene glycol residue preferably. 
Denaturation polybutylene terephthalate system resin is desirable also in the denaturation 
polyester system resin which makes isophthalic acid and/or alkylene glycol a comonomer 
especially. 

[0018] Unless melt molding nature etc. is spoiled, polyester system resin may have not only 
the shape of a normal chain but branched chain structure, and the bridge may be constructed 
over it. 

[0019] You may use denaturation polyester system resin together with non-denaturalized 
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polyester system resin (especially a polybutylene terephthalate homopolymer, a polybutylene 
naphthalate homopolymer, etc.). Moreover, as long as it is required, you may use polyester 
system resin together with a polyester elastomer, liquid crystallinity polyester, etc. 
[ denaturation ester system resin including the above comonomer units ] When fusion working 
temperature falls compared with native polyester system resin and it is used as ** primary side 
resin (basic material), Since a melting temperature difference with downstream resin 
(secondary material) spreads, when adhesion improves and it uses it as ** downstream resin 
(secondary material), while adhesion improves, thermal disassembly of a basic material is 
controlled, and the obtained two-color-molding article controls generation of ****, has good 
appearance, and shows the outstanding moldability. If it uses as secondary molding resin ** 
especially, even if the fusion working temperature of a basic material is low, characteristics, 
such as adhesion and moldability, are greatly improvable. 

[0020] For any it shall be used between a basic material and secondary material depends, and 
the fusing point of said denaturation polyester system resin is adjusted, for example, is about 
160-220 degrees C preferably 150-230 degrees C. Moreover, 10-45J /of heat of dissolution of 
denaturation polyester system resin is [ g ] about 15-40 J/g preferably, for example. In addition, 
in two color molding, the melting temperature of secondary material is usually high compared 
with the melting temperature of a basic material, the molecular weight in particular of polyester 
system resin is not restricted - for example, the weight average molecular weight 10,000- 
500,000 - it can choose from about 20,000 to 200,000 range preferably. 
[0021] [ this invention ] by adding (B) styrene resin to (A) polyester system resin In two color 
molding, without raising the melting temperature of secondary material to a degree very much, 
even if it uses as any of a basic material and secondary material, adhesion with partner 
material can be improved and the machine hardness of mold goods can be improved in 
connection with it. 

[(B) Styrene resin] Styrene resin can consist of independent or a copolymer of an aromatic 
vinyl compound, a copolymer of an aromatic vinyl compound and a copoiymeric vinyl 
monomer, and rubber denaturation styrene resin. As said aromatic vinyl compound, styrene, 
alkyl styrene for example, vinyltoluene, such as o-, m-, and p-methyl styrene, - alpha-alkyl 
styrene (for example, alpha-methylstyrene etc.), such as p-ethyl styrene, p-isopropyl styrene, 
butyl styrene, and p-t-butyl styrene, HAROSUCHIREN (for example, o-, m- and p-chloro 
styrene, p-bromostyrene, etc.), etc. can be illustrated. These aromatic vinyl monomers are 
independent, or they can be used, combining them two or more sorts. Styrene, vinyltoluene, 
alpha-methylstyrene, etc. are contained in a desirable styrene monomer, and especially 
styrene is desirable. 

[0022] As a copoiymeric vinyl monomer, for example Acrylonitrile (meta), Acrylic acid alkyl 
ester, a vinyl ester system monomer (vinyl acetate etc.), (Meta) Hydroxyl content monomer 
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V 

[hydroxyethyl (meta) acrylate, Hydroxy C1-4, such as hydroxypropyl (meta) acrylate], such as 
alkyl (meta) acrylate, A glycidyl group content monomer [glycidyl (meta) acrylate] etc., a 
carboxyl group containing monomer [(meta) acrylic acid, maleic anhydride, fumaric acid], etc., 
imido system monomers (maleimide, N-methyl maleimide, N-phenyl maleimide, etc.), etc. are 
mentioned. In acrylic acid alkyl ester, methyl acrylate (meta), (Meta) Ethyl acrylate, butyl 
acrylate (meta), acrylic acid (meta) t-butyl, (Meta) (Meta) Acrylic acid (meta) C1-20 alkyl ester, 
such as acrylic acid hexyl, acrylic acid (meta) octyl, acrylic acid (meta) 2-ethylhexyl, and acrylic 
acid (meta) lauryl, is contained. These vinyl monomers are independent, or they can be used, 
combining them two or more sorts. 

[0023] Desirable styrene resin An acrylonitrile styrene copolymer (AS resin), They are a 
methacrylic acid methyl styrene copolymer (MS resin) and rubber denaturation styrene resin 
(for example, copolymer of the nature polymer of rubber, an aromatic vinyl compound, and 
copolymeric vinyl monomers, such as acrylonitrile). Rubber denaturation styrene resin consists 
of a copolymer of said styrene resin and the nature polymer of rubber, for example, a random 
copolymer, a graft copolymer, and a block copolymer. Micro domain structure in particular is 
not restricted in rubber denaturation styrene resin. 

[0024] In rubber denaturation styrene resin, butadiene rubber, styrene-butadiene rubber, 
polyisoprene rubber, an ethylene-vinylacetate copolymer, acrylic rubber, ethylene-propylene 
rubber (EPDM), chlorinated polyethylene, etc. can be used as said nature polymer of rubber, 
these rubber components are independent - or two or more sorts can be used, combining. 
[0025] As desirable rubber denaturation styrene resin, styrene butadiene styrene (SBS resin), 
Styrene isoprene styrene (SIS resin), acrylonitrile Butadiene Styrene (ABS plastics), An 
acrylonitrile acrylic rubber styrene copolymer (AAS resin), An acrylonitrile chlorination 
polyethylene styrene copolymer (ACS resin), An acrylonitrile ethylene-propylene rubber 
styrene copolymer, an acrylonitrile EPDM-styrene copolymer (AES resin), methacrylic acid 
methyl Butadiene Styrene (MBS resin), etc. can be illustrated. ABS plastics, AAS resin, AES 
resin (especially ABS plastics), etc. are desirable in particular, these resin is independent - or 
two or more sorts can be used, combining. 

[0026] In the resin composition thing for two color molding of this invention, [ the rate of styrene 
resin ] as opposed to said polyester system resin 100 weight part -- a 10 - 100 weight part (for 
example, 10 ^ 80 weight part) - it is 10 - 60 weight part (for example, 15-50 weight part) 
grade preferably, and is usually 20 - 50 weight part grade. The solidification velocity of styrene 
resin of a resin composition thing is quick in under 10 weight parts, and probably because the 
degree of invasion to the resin composition thing surface falls [ styrene resin ], adhesion with a 
basic material falls in two color molding. Moreover, when 100 weight parts are exceeded, the 
increase in a molding cycle and the thermal stability fall at the time of fusion arise, or there is a 
possibility that a mold-release characteristic may fall. 
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[0027] In the resin composition thing for two color molding of this invention, (C) polycarbonate 
system resin may be added if needed, and adhesion with partner material may be raised in it. 
By combining with crystalline polyester system resin, such as polybutyrene terephthalate resin, 
since polycarbonate system resin is amorphism nature Crystallization velocity can be reduced, 
and solidification velocity can be delayed, and the interface adhesion of polybutyrene 
terephthalate resin and styrene resin is raised effectively. 
[0028] [(C) polycarbonate system resin] Polycarbonate system resin (for example, 
polycarbonate) is obtained by making dihydric phenol and a carbonate precursor react with a 
solution technique or scorification. 

[0029] As desirable dihydric phenol, for example 2 and 2-bis(4-hydroxyphenyl) propane 
(synonym bisphenol A), Bis(4-hydroxyphenyl) methane, 1, and 1-bis(4-hydroxyphenyl) ethane, 
1 and 1-bis(4-hydroxyphenyl) butane, 2, and 2-bis(4-hydroxy 3, 5-dimethylphenyl) propane, 2 
and 2-bis(4-hydroxy 3.5-dibromo phenyl) propane, 2 and 2-bis(4-hydroxy 3-methylphenyl) 
propane, bis(3, 5-dibromo 4-hydroxyphenyl) propane, A screw Bis(4-hydroxyphenyl) alkane, 
such as propane; Bis(4-hydroxyphenyl) cycloalkane;2, such as 2 and 2-bis(4-hydroxyphenyl) 
cyclopentane, 2-screw (3, 5-dichloro 4-hydroxyphenyl) Screws, such as sulfide (4- 
hydroxyphenyl) (4-hydroxyphenyl) sulfide; - bis(4-hydroxyphenyl) sulfone; - bis(4- 
hydroxyphenyl) sulfoxide; bis(4-hydroxyphenyl) ether; - hydroquinone; - 4 and 4-dihydroxy 
biphenyl etc. is mentioned. These dihydric phenol is independent, or it can be used, combining 
it two or more sorts. Bis(4-hydroxyphenyl) alkane, especially bisphenol A are especially 
contained in desirable dihydric phenol. These dihydric phenol may be the homopolymers or 
copolymers of dihydric phenol. Moreover, you may be thermoplastic random branching 
polycarbonate to which polyfunctional aromatic series was made to react with dihydric phenol 
and/or a carbonate precursor. 

[0030] As a carbonate precursor, carbonyl halide (typically carbonyl chloride), carbonyl ester 
(typically diphenyl carbonate), or a HAROHORU mate (typically dihaloformate of dihydric 
phenol) is mentioned, and these can be used as a mixture. The obtained polycarbonate resin 
is independent or may be used two or more sorts. 

[0031] As polycarbonate system resin, the polycarbonate resin (especially bisphenol A type 
polycarbonate resin) which has a bisphenol frame is used in many cases. The polycarbonate 
system resin used for this invention has the especially desirable thing of a high flow. The 
viscosity average molecular weight of polycarbonate system resin is 1x104 to 10x104, for 
example. It is a grade. 

[0032] (C) the rate of polycarbonate system resin receives polyester system resin 100 weight 
parts, such as (A) polybutylene terephthalate system resin, - 0 - 30 weight part -- it is 5 - 20 
weight part grade preferably. If 30 weight parts are exceeded comparatively, when [ of 
polycarbonate system resin ] using a resin composition thing as secondary material, while the 
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thermal stability of said polyester system resin falls, it will be necessary to make shaping 
working temperature high, and there is a possibility that a molding cycle may extend or resin of 
partner material may decompose. 

[(D) Inorganic bulking agent] The (D) inorganic bulking agent gives high machine hardness, 
impact strength, and a heat-resisting property to mold goods. Said inorganic bulking agents 
may be any of a fibrous filler and a non-fibrous filler, and may be used as both mixture. As a 
fibrous filler, glass fiber, an asbestos fiber, carbon fiber, Inorganic fiber-like substances, such 
as ceramic fiber (a silica fiber, silica alumina fiber, a zirconia fiber, boron nitride fiber, silicon 
nitride fiber, boron fiber, potassium titanate, etc.), whiskers, and metal fibers (stainless steel, 
an aluminium, titanium, copper, brass, etc.), etc. can be illustrated. Especially glass fiber, 
carbon fiber, etc. are desirable. In addition, the organic matter fibrous materials (for example, 
polyamide resin (aromatic polyamide etc.), a fluororesin, an acrylate resin, etc.) of a high- 
melting point etc. are contained in the inorganic bulking agent of this invention. 
[0033] As a non-fibrous filler, carbon black, silica, quartz powder, a glass bead, glass powder, 
a milled fiber, and silicate (a calcium silicate and kaolin ~) metal oxides (iron oxide -), such as 
a talc, Clay, a diatom earth, and UORASUTONAITO Metallic carbonate (calcium carbonate, 
magnesium carbonate, etc.), sulfate (calcium sulfate, barium sulfate, etc.), Ceramics Sub- 
Division (silicon carbide, boron nitride, boron nitride, etc.), various metal powder, etc., such as 
titanium oxide, zinc oxide, and alumina, are mentioned. As a tabular bulking agent, mica, a 
glass flake, various metallic foils, etc. can be illustrated among non-fibrous fillers. 
[0034] As a non-fibrous filler, the first [ an average of] particle diameter Moreover, 20 
micrometers or less (For example, about 0.5-20 micrometers), granular [ desirable ] or 
desirable tabular bulking agents (for example, a glass bead, a milled fiber, a talc, kaolin, mica, 
etc.) about 0.5-15 micrometer (for example, 1.0-10 micrometers), etc. are desirable. 
[0035] these bulking agents are independent - or - two or more sorts can be used, combining 
- said fibrous filler (especially) The combination of glass fiber or carbon fiber, and a non- 
fibrous filler (especially first [ an average of ] particle diameter the shape of a powder or a 
tabular bulking agent of 20 micrometers or less) is desirable when obtaining the two-color- 
molding article which has high mechanical hardness and size stable precision especially, and 
has good appearance characteristics. 

[0036] When using these bulking agents, as long as it is required, you may use a convergence 
agent or a finishing agent (functionality finishing agent). As a convergence agent or a finishing 
agent, functionality compounds, such as epoxy compound, an isocyanate system compound, 
the Silang system compound, and a titanate compound, etc. are contained, for example. A 
surface treatment or convergence treatment may be beforehand performed to said bulking 
agent, and it may add a convergence agent or a finishing agent with a bulking agent in the 
case of material preparation. 
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[0037] the amount of the inorganic bulking agent (D) used can be chosen in the range which 
does not spoil mechanical hardness, adhesion, etc. of mold goods - a 10 per (A) 
polybutyrene-terephthalate-resin 100 weight part - 150 weight part (for example, 20-130 
weight part) - it is a 40 - 120 weight part grade preferably. When there is too much amount of 
the inorganic bulking agent used, a filler is exposed to the mold-goods surface, there is a 
possibility of reducing adhesion, and if too small, it will become difficult to obtain practically 
sufficient mechanical hardness. 

[0038] The amount of said convergence agent or the finishing agent used is 0.05 to 5 weight % 
preferably to a bulking agent below 10 weight % (for example, 0.01 to 10 weight %). 
[0039] When the (C) component and an inorganic bulking agent (D) are combined according to 
the above (A) and the (B) component, and necessity, while having good appearance 
characteristics without the float broth of a bulking agent high machine hardness's not only 
being obtained, but, the two-color-molding object with which the adhesion between primary 
side resin and downstream resin has been improved sharply is acquired. 
[0040] [Other additives] In the resin composition thing of this invention, you may add the 
common additive further added by thermoplastics etc. As an additive, colorants, such as 
stabilizers (an antioxidant, an ultraviolet ray absorbent, light stabilizer, a thermostabilizer, etc.), 
an antistatic agent, a flame retarder, lubricant, a release agent, a color, and a pigment, a 
plasticizer, etc. can be illustrated, for example. The thing especially for which especially 
addition of a phosphorus system compound raises the stay thermal stability at the time of 
shaping, Moreover, when polycarbonate resin is used together, the effect which controls the 
resin deterioration by the ester exchange reaction of (A) polyester system resin and (C) 
polycarbonate resin is high, and since high thermal stability is maintained and the fusion pitch 
solution at the time of shaping is controlled, it is effective. 

[0041] As said phosphorus system compound, organic phosphite and a phosphoric acid metal 
salt are mainly suitable. As a compound which has a spiro ring etc. among organic phosphite, 
the following compounds can be illustrated, for example. Dialkyl PENTAERISU Trier 
diphosphite [for example, Jl C2-18 alkyl PENTAERISU Trier diphosphite, such as distearyl 
PENTAERISU Trier diphosphite,] etc., diphenyl PENTAERISU Trier diphosphite and bis 
(alkylation phenyl) PENTAE list reel diphosphite [- for example, A screw Bis(JI C1-6 
alkylphenyl) PENTAE list reel diphosphite, such as PENTAE list reel diphosphite and bis(2, 6- 
G t-buthylphenyl) PENTAE list reel diphosphite; A screw (2, 4-G t-buthylphenyl) PENTAE list 
reel diphosphite, (2, 6-G t-butyl 4-methylphenyl) ], such as bis(2 and 6-JI C1-6 alkyl 4-C1-4 
alkylphenyl) PENTAE list reel diphosphite, such as bis(2, 6-G t-butyl 4-ethyl phenyl) PENTAE 
list reel diphosphite, tetrakis (phenyl)-4 and 4 , -biphenylene phosphite, tetrakis (alkylation 
phenyl)-4, and 4 f -biphenylene phosphite [- for example Tetrakis (2, 4-G t-buthylphenyl)-4 and 
4'-biphenylene phosphite, Tetrakis Tetrakis (Jl C1-6 alkylphenyl)-4, such as (2 and 6-G t- 
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buthylphenyl)-4 and 4'-biphenylene phosphite, 4'-biphenylene phosphite; tetrakis (2, 6-G t-butyl 
4-methylphenyl)-4, Tetrakis (2 and 6-JI C1-6 alkyl 4-C1-4 alkylphenyl)-4, such as 4- 
biphenylene phosphite, and 4'-biphenylene phosphite] etc. can be illustrated. 
[0042] As a phosphoric acid metal salt, phosphoric acid alkali metal salts, such as phosphoric 
acid alkaline earth metal salt, such as monobasic calcium phosphate and the first magnesium 
phosphate, the first sodium phosphate, and the first potassium phosphate, or those hydrates 
(one hydrate etc.) are mentioned, for example. These phosphorus system compounds are 
independent, or they can be used, combining them two or more sorts, the amount of addition 
of a phosphorus system compound receives a polyester system (resin A) 100 weight part, for 
example - a 0.001 - 2.0 weight part ~ it is a 0.01 - 0.8 weight part grade preferably. If a 
phosphorus system compound is not added, or thermal stability falls by an ester exchange 
reaction as above-mentioned when there are few amounts of addition, and the amount of 
addition exceeds 2.0 weight parts, the influence of the gas of coloring and additive origin leads 
[ become large and ] to the fall of adhesion and is not desirable. 
[0043] As for said phosphorus system compound, it is effective to use together with the 
antioxidant represented by hindered phenols in order to raise thermal stability more. 
Antioxidants may be not only hindered phenols but a phosphorus system, an amine system, a 
sulfur system, a hydroquinone system, and a quinoline system antioxidant. As an antioxidant, 
hindered phenols and a phosphorus system antioxidant are usually used. 
[0044] hindered phenols - a 2, 6-G t-butyl p-cresol;1, 3, 5-bird methyl 2, 4, 6-tris (3, 5-G t-butyl 

4- hydroxybenzyl) benzene;2, and 2-methylene screw (4-methyl 6-t-butylphenol -) A 4 and 4- 
methylene screw (2, 6-G t-butylphenol), 4 and 4-butylidenebis C2-10 alkylene diol screw [3- 
(3-methyl 6-t-butylphenol) etc. - alkylene bis(t-butylphenol); - [ 1 and 6-hexandiol screw [3-(3, 

5- G t-butyl 4-hydroxyphenyl) propionate] etc. ] (3, 5-G t-butyl 4-hydroxyphenyl) Propionate], 
Glycerol tris [3- (3, 5-G t-butyl 4-hydroxyphenyl) C3-8, such as propionate] Alkylene triol screw 
[3-(3, 5-G t-butyl 4-hydroxyphenyl) propionate]; Pentaerythritol tetrakis [3- (3, 5-G t-butyl 4- 
hydroxyphenyl) C4-8, such as propionate] Alkylene tetra-all screw [3-(3, 5-G t-butyl 4- 
hydroxyphenyl) propionate]; Triethylene glycol screw [3- (3-t-butyl 5-methyl 4-hydroxyphenyl) 
Jl, such as propionate], or bird oxy-C2-4 Alkylene diol screw [3-(3, 5-G t-butyl 4- 
hydroxyphenyl) propionate] ;n-octadecyl 3- (4' and 5'-G t-butylphenol) Propionate, n-octadecyl 
3-(4'-hydroxy 3' and 5'-G t-butylphenol) propionate, Stearyl 2- The propionate which has long 
chain alkyl groups, such as propionate, (t-butylphenol); (3, 5-G t-butyl 4-hydroxy phenol) 
Phosphoric ester, such as distearyl 3 and 5-G t-butyl 4-hydroxybenzyl phosphonate, is 
contained. 

[0045] In a phosphorus system antioxidant, for example Triphenyl phosphite, tris nonyl phenyl 
phosphite, 2,2-methylene bis(4,6-di-t-butylphenyl)octyl phosphite, 4 and 4'-butylidenebis (3- 
methyl 6-t-buthylphenyl) JITORIDESHIRU phosphite, tris (2, 4-G t-buthylphenyl) phosphite, tris 
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(2-t-butyl 4-methylphenyl) phosphite, etc. are contained, these antioxidants - a kind -- or two 
or more sorts can be used together. 

[0046] the content of said antioxidant receives a polyester system resin 100 weight part, for 
example - 0.01 - 1 weight part -- it can choose from the range about a 0.05 - 0.7 weight part 
(especially 0.05 - 0.5 weight part) preferably. 

[0047] The resin composition thing for two color molding of this invention can be prepared and 
manufactured said polyester system resin (A), styrene resin (B), and by mixing polycarbonate 
(C) with an inorganic bulking agent (D) as occasion demands. 

[0048] Preparation can be easily performed by the equipment and the method which are 
generally used as the conventional resin composition thing method of preparation. [ with for 
example, the extruder of one axis which has the method of carrying out specified quantity 
package mixing of the component which constitutes the constituent of (1) this invention, 
carrying out fusion kneading with the extruder of one axis or two axes, and obtaining a pellet, 
and two or more (2) raw-material entrance slots, or two axes ] After supplying resin, a 
stabilizer, a pigment component, etc. and carrying out fusion kneading from the first entrance 
slot, it can prepare by the method of throwing in an inorganic bulking agent, carrying out fusion 
kneading from the second material input mouth, and obtaining a pellet etc. 
[0049] Since the resin composition thing for two color molding of this invention is constituted 
from polycarbonate (C) by said polyester system resin (A), styrene resin (B), and an inorganic 
bulking agent (D) and necessity, In two color molding, even if it uses as any of primary side 
resin (basic material) and downstream resin (secondary material), high adhesion can be 
demonstrated. Using especially as secondary material is desirable. 

[0050] In this case, if above-mentioned styrene resin, especially rubber denaturation styrene 
resin, etc. are used at least as a basic material, even if a secondary molding temperature is 
low, the adhesion between the resin composition things of this invention is highly maintainable, 
although a basic material may be constituted from polyester system resin. ABS plastics, AAS 
resin, ACS resin, an acrylonitrile EPDM-styrene copolymer, etc. are contained in the rubber 
denaturation styrene resin which constitutes a basic material (primary molding resin 
composition), for example. A basic material may consist of polymer blends or polymer alloys 
etc. which consisted of combination of said rubber denaturation styrene resin and 
polycarbonate system resin. The polymer blend of ABS plastics, AAS resin or these resin, and 
polycarbonate system resin etc. is especially desirable. 

[0051] [ moreover, the two-color-molding article using said resin composition thing ] It is 
possible to carry out similarly also by DSI (die slide molding method) or DRI (Di rotary molding 
method) which can manufacture by methods, such as the conventional two-color-molding 
method, for example, a core rotating type, a core back type, and a core slide type, and slides 
or rotates a metal pattern. 
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[0052] The two-color-molding article of this invention has high mechanical hardness, and since 
it excels in a heat-resisting property, weatherability, and appearance characteristics (high- 
glossiness etc.), it fits fields, such as external mechanism parts, such as automatic exterior 
parts in the car, OA equipment, and electrical household appliances and electrical equipment, 
and an external cover. 
[0053] 

[Effect of the Invention] Since the resin composition thing for two color molding of this invention 
is constituted from polycarbonate system resin (C) by polyester system resin (A), styrene resin 
(B), and an inorganic bulking agent (D) and necessity Even if different-species resin performs 
two color molding, while being able to attain stable moldability and high adhesion, a two-color- 
molding article with high mechanical hardness can be obtained. 
[0054] 

[Example] Although this invention is explained in detail below based on an example, this 
invention is not limited at all by these examples. 

[0055] Polyester system resin (A), styrene resin (B), polycarbonate system resin (C), inorganic 
bulking agent (D), and basic material which were used by the example and the comparative 
example are as follows. 

1. (A) Polyester system resin (A-1) : polybutylene terephthalate (225 degrees C of fusing 
points) 

(A-2): Denaturation polybutylene terephthalate (205 degrees C of fusing points) (12mol% 
isophthalic acid denaturation polybutylene terephthalate copolymer) 

2. (B) Styrene resin (B-1) : acrylonitrile Butadiene Styrene (ABS plastics, Daicel Chemical 
Industries, Ltd. make SEBIAN V660SF) 

(B-2): Acrylonitrile acrylic rubber styrene copolymer (AAS resin, by tack V6700 by Hitachi 
Chemical Co., Ltd.) 

3 (C) polycarbonate system resin (C-1): -- polycarbonate 4. (D) inorganic bulking agent (D-1): - 
- glass fiber (D-2): - mica 5. basic material **:(B-2) AAS resin **:polycarbonate / ABS polymer 
blend (PC/ABS plastics, Daicel Chemical Industries, Ltd. make) NOBARON S1100 
** : secondary material, ** material, and the physical properties of mold goods were evaluated 
as follows. 

(Tension tenacity and elongation) ASTM It measured based on D-638. 
(Adhesion evaluation) 

(1) pulling, and fabricating and bisecting the piece of a shear strength ASTM No. 1 dumbbell -- 
the - a half - a piece - it arranged in the metal pattern again. Subsequently, resin of the 
remaining half was made to blow off in metal pattern KYABITEI, and the piece of two color 
molding which two kinds of resin stuck was obtained. About the obtained piece of two color 
molding, it pulled based on ASTMd-638, the shear strength was measured, and it was 
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considered as one index of adhesion evaluation. 

(2) The plate (vertical 80mmx horizontal 80mmx thickness 1mmt) was fabricated by adhesion 
state resin, and this plate was arranged in the metal pattern (vertical 80mmx horizontal 80mmx 
thickness 3mmt). Subsequently, the piece of two color molding which resin was made to blow 
off and two kinds of resin stuck in metal pattern KYABITEI was obtained, and the edge was put 
in and torn at the end of the interface of the obtained piece of shaping. The following bases 
estimated the destructive form. 

O Two sorts of resin does not exfoliate in an interface, but is destroyed in parts other than an 
interface (base material destruction). 

O Two sorts of resin does not exfoliate in an interface, but a part of one resin is scooped out 
(part base material destruction). 

Although resin of ** 2 kind exfoliates in an interface, a part of one resin adheres to another side 
(part cohesive failure). 

x Two sorts of resin exfoliates in an interface (interfacial peeling). 
In addition, the injection molding of the resin used by the example and the comparative 
example was performed on condition of the injection molding machine (Toshiba Corp. make 
and 80t) following. 

Process condition ** cylinder temperature (degree C) Nozzle: 260 C1 :250C2:240 C3:220 
injection velocity 2.0 m/min dwelling power 600 kg/cm2 tool-temperature making machine of 90 
degrees C: Toshiba 80t process condition ** cylinder temperature (degree C) Nozzle: 280 
C1:270C2:260 C3:260 injection velocity 2.0 m/min dwelling power 600 Kg/cm2 Tool 
Temperature It is Rate Shown in One to 90-Degree-C Example 1-12 and Comparative 
Example 8 Tables 1 and 2, and is Polyester System Resin (A), It extruded and carried out with 
the twin screw extruder using styrene resin (B), polycarbonate system resin (C), and an 
inorganic bulking agent (D), and the resin composition thing was prepared. Carried out fusion 
kneading of the resin composition thing within the cylinder, it was made to inject as secondary 
material in metal pattern KYABITEI which arranged a part of specimen of the basic material, 
and mold goods (specimen) were obtained. The above-mentioned evaluation was performed 
using these mold goods. A result is shown in Tables 1 and 2 with the combination of a basic 
material and secondary material, and a process condition. It evaluated like [ example /the 
example which does not use styrene resin, and / using an excessive quantity of styrene resin ] 
the example as comparison. A result is shown in Table 2. 
[0056] 
[Table 1] 
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[0057] 
[Table 2] 
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high [ in the example ] compared with the comparative example which does not use styrene 
resin (B) so that more clearly than a table - it pulled, the shear strength and a good adhesion 
state were shown, and it excelled in adhesion. 



[Translation done.] 
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(57) 

(A)* | JWi/yfi/7^i/-n 
ffi. (B)xf-v-y^$HlO~lOOfift$gS. (0# 

tsftgai 10-15 o mMmw&x-z-^mwmmmL 



1 

tifr'J?%< b t-a^-KUxxr^^H 1 0 Ofift 

wx-T-i^eijjgio-i ooaag?. (o*'j# 
-jk*-i**mbo'-3om*» mmmmmi 
10-15 on&§fc$ti-&mm®mmw». 

vmsgvmsKx \^hwm. i mum 

mm. 

[|££JS4 3 3^/7-^. A V7?)l<m.V/Xti. 
ft. 

[§8*315] XVJiX^il'jm&vmkV. 15 0- 

x+v >jm&i*xitJj>$mxi-u>%k®mxb m 
im&wmm*%tsmm. i imnmrntim. 

[fS*3i9 3 '>=5r<fct,d-A^ttxf-i/y^j|§Tffi 

^y&mmt. mftmikx®f8.2ix.x^z>-<m 
iwmmi o] (a) ,-K>jr^i'yxi'7^w-h 

ZhJ:'J?%< t l>-me>XV*XT>vmmi o o ts 
as, (BU^-uyMgio-ioofiftSL (c)dfj^ 

-#*-hmeij]io~3o«figB. w(\>mmm\ 
i mm i 1 3 -^ai/z<jd*Ti8i£$^zfeBE 

[SM<>S 1 2 ] 4*$r< t i> 3J>$c&x+V 

>%mkx-®m fix i ^m&% 1 1 tet^nfe^ 

[R£lH 1 3 ] -&tt#>\ A A S8il£, A B S$fl§. 

x-®f8.2tix^hm?mi l^mco-^ms,. 
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[ie^JHl 5 ] -#M\zn LX . IS^JI 1 iEStoSHi 
[0001 ] 

(-aaewfc) izidtx^Mmzmi. n^mm&ztt 
^xzh-temmmmmm mizzmtmmm. 
«) M*ti*m^ti-&m&izmt&. 

10 [00023 

wttK. Rvtomomm ■ ^.^muzm.. *»o 

*timfcei>m«<nfm&izm^t>ti&v. wmimiz 
ffmm. mmmzR&t & «r t wnhtix v ^ 

vtv>%nmwm^t>tix^i>. 

[00033 — ^fefiiyg (Xii^SSJg) £?>d 
&Zt tfX't ZcoXo %Z&!$jmX'li. muz. 

&%<?>m:mm£~mtw-}!mtLxm^x. ® 
30 h . i&rctL ^fi^^^flgt u:d s i m ( y-i x 

mx-hh. -&mxte. -<mt-<mtco 

[00043 *ttt*8E»t4fc»s -mnrmtKL 

\m\^m^mhztmmx'hh. 

[00053 ^F9-14 1686^ffitJi, gMb 
'J T/i^P yr>/7 ^ hm&t Z-VMzf&MZ-t 

50 [00063 
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[0007] 

immzfmt&t&mm xmmut. mum 

?is>miffitmmfitmt zm&itxm^z, z t iz* 
-&mizti^x. ~^m^m>m<xi>mmt 
mf-m&'&.*imx'Z&zt*%&tzL. *%wz 

[ooo8] -r2r*>*> . *w^-^mmm%m&m 20 

li. (A) ^'JT;^^yr^7^^-h^fl§SW : --K 

t i-aotfyx^rrt^Siflii 0 oftlSB. (B)xf- 
p>^eifl!io~ioo«*giEfig. (o^y*-** 
-Hseiiiio~3o«*gHi£. &w*««ft*aii 
o~i 5omsffl2sgmtfL%tix^h. BuEtfyxx 

T;^ffifli»i5~4 o«a%gs<03*y7-#fi[S:# 
,CWC*>J:<. x^-vy^mUi, T?Vu-hVfr 

xi>*\,\ miztem&mtLxi*. wmmtm. it 30 

[ 0 0 0 9 ] luidZfejK^ffl^lUffl 
IZMfflm) Xlft&ZiifcZ&fmf'ulz&^X . flalM 

tt.Ztltcfm&X'$>iXi>£\ / \ 40 
[00 1 0] 

fct (a) xvT)V*vvT\/y?v-Ymt$mfx 
■at. *yr/u*w>TW7:?w-hm®fl§&t/tfy7 50 
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4 

^$Bg(A)£Ji. 0d;U£. -•K'Jx^-^yxU7^l'- 

Tuyfu-v (mzxvct-K Tiv^v^vifv 
-M , xo^u>i-y?u-h^ xvy+vy^y 
9\/-Y+£)i<n>XVT)\s*KVviry5\/~y m&tty 
C2-4 T/MrWy-^^u-M . r;KuyfW7^ 

^y^/M^K) StfT^uy^yn-^cod 
*>, 4*3r< fc ^jfi^Wfi^>^A^KvK ( sty 
-?-) ^Hfecov':*-^ TOftLfcatf'J 
xXr^i:**%*flS. ^fi^«)iKUxX7"it^RHB 

[00 11] Uvtfyx*x>wR|HEUL jKU?*- 

hmiife. mz#v7i-i'>7-uy?is-hmiifeTt) 
ii-eoxxT/HB^ig^^«ct zmms^-h ztiz 

£*)&t>ti&. ifiL-V^-Kyxxr^fflflitcJi. 3*- 
Ox.x^rMMtttLt. 3sK«jx^-r/Wi. il^, 1~ 
4 0t;l/%, »^L<li5~40^%. !|t{cl0~3 
0 t;P%SS<0 3 1 J v-#fii& U X ir> S . 
[0012] r-vy^iVm^/XMi-y^vy^iiiV 

8L ryeyg. t^yygs. x^'jyg?. THf^^y 

^7-I££fc-CDii3?&6~4 0gS?) 
^^-JfyK, »^L«lK*H6~14gS(0^^ 

•tcys) , mmfeistfrxym mtn. 1, 4-^^ 

n^t^^wyi, l, 3-^9u^^-y-Ji) 
tVi^ym. 1. 2-^^OA.^>i;^,^y^.t'cr) 

^«Sc8~i2gSco^;^yK) . JfgmstDVX 

ymmm, 4vy?)\&, 7?/hl y7i^y 

x^x-T^loofr/MfygL y'7i-;^*y^^ 
sKylT3ri:'0^j&8-14SS^^;l„i<>i!) . X 

Kodr^x h^f^ftSgr. P - b Ho^^$,f.Sgg, 
bHD^fy7i-;l#K, bKa^f^7hxK s /y 
3-;H> bHn^^rny^t'cObHn^^/i, 
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5 

tfVBL Tu^ify 9 b>. 7'+Uy9Yy. tlTUy 

?Yy. t^uyyvvtcWy? yytcttffl&xsz 

hitZ®mLTl>£\\ zt>iz.>miz&tx. hlM 
y yhwt. hv* >-ym. tny. V y Y-WZcizcOZm* 

[ 0 0 1 3 ] » £ L\^V7?)Vm.V/X\i-i-7 9V 

*A^g&fcV»S6~l 4gg (#£L<12 10 
£SSSIfSc6~12gg) WHiarBe^^ye. 
/l*. 7?/l^if<9lSSII&8~l 2gJg<^SK^ 

[0014] ^:*-;Hfcfr ( 3ty7-S») t tt 

\t. 7^ 2 ~ l 2WS<r>T)V* 
mm. xf-vv/ya-*. y-yx 
*vv7Wi— iv. 7"otrvy^U3-;K Trh9*f- 20 
WV/ya-yk ^^f-L-y/'j3-;K 

1. 3-*^^>-^-^fc'o^a2~i 
OggcOigJKffi^Un-^) . XV**~>T>l>*U>7 
•Jn-;P [T/^W>-S<O^^2~4gS-CS>0. 

fiScco^^r;^i'V*e2r^rrs^'j3-;K mi 

a-/k b'J (^yxfl/y) x'ya-zk hV (* 
*is7uK\sV) ?Va-)V. YV (^i^TY7^ 30 

'JxAf/^ 'J :*v-Ttti£S*ufc5/:t--/k II 
SB^-rt' (GaiAtf . v-^a^df-t>-^-;w. 1, 
l-^OA^-y^f-o— ;k 1, 4->-?u'v J f 

fittS**—* [flUtf. b'X7i/-M[2, 2-t' 
X (4-bHoJf>-7x-;P) 7ony] „ yih^fi/ 
\lX7 xy-yPA. 4. 4' -y'tHn^t'7i- 
/K y'hHci^y7i-;l'X-f;k 2. 2-t'*- 
(4-/3-t Ha^yXhJfi/?!-^) 7u^y. 40 
2. 2-t'*- (4-/9-t Yu^i'Tutti/? 
;K 7oa->, 2, 2-h*X- (4-/9-bKudf^X 
h*v7xx/i/) Xfrfry. ^isUyfVzi-iK +7 

[0015] VJt-MKkt LX\t. tfUJf. t'X7i 

y-;uAcor^^>-*^-t-f vmrn (mm. x?- 

Vy**W Y2^)vmsm. Taf Y3 
-Jk fh57'nth'X7x7-M, fh^/nth* 50 
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6 

X7xy-;PA£0T^Uy^^K (x^y** 

/y-tyy, hy^f-o— ;wrnycy, h'jyf-a-^ 
x?x "O^xyxy h-;P=3rfc*co^'JjJ--^X«'e 
oxxx/l^JStB^ft&fc'fcfffffi LTt>iv\ 

[0016] zKh(nis*-)vfoft\tmkX'X\izmx 

fct ^SS2~6gjgwlJlttr^wy^'j=i-^ 
(x.^uy-/\)o-)u. 1, 4-y^y^-;^ 

i:) „ t*9£L^2~4gg«**^7;l^yiiift 

fcirts* y ^yrA^wy/y a— ^ [ vx&vy 

y) m&£3tf:/ya-/H . l. 4->-y'o'v*-9->' 

^^-n-;u. wtriwrwv^y a-**** U\ 
[0017] fn^fi^f y xxf;«tti^t. # 

* . V 7 ?^8!&tf /XliTrt-df y/'j3- 

v-fc-ts^tt^yxxx^^il- 

[0018] jk yxx-rii^HMUi. ms&m&z* 
[0019] safety xxf;HSSiil *^«co^y 

XX-r^^li :K'J7fl'yfl/7^l'-h* 

fc') tflffflLTtJ;^. ^rfctUf. 4fJxx 
x^fflB§i±. ,-K'jxxf ;i^X7X K-^Sb^-K' J 
xxf^h'tfffflLttl^. luiEWid^^^y? 
-*{i^^t^1xxxx;^©jlg-c«. *£tttf'Jxx 

is <-»5B) tLxmrn-tzmz. -&mife (z& 
-vmrnm (~d$t) tLxim-t&m&. mv&to 

btxm^ht. ~<m<r)mmmjj8jg#&<xh. « 

^tt2fc^j£JBtt^rfc'cO!mx^A# <i55t#T'# 
[0020] MKii^Uxx-r^^fflll^Sll^ti. - 

z&m^-rtiizmi-t&MzmfLxm&z 

tl. mHi. 15 0~2 3 0'C. if*L«il6 0~2 

mat. mm. io~4 5J/g. mi<i&. 15 

~4 0 J/ggJS-C'fcS. tc&. -&&MtZ}S^Xte. 

m%. ~mcommmz&K-<!ffi<?>mii^m 
w #vx.xT)is%®&(Dfrjrmzmzmmztv?. m 

m. Mft^^FfilO. 000-500, 000. 
#£L<li2 0, 0 0 0-2 00, 0 0 0gjgc0»*> 
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[0021] *&Wxn. (A)^'jxxf;««C 

a^x. -mt&vzmio^-nxt txm^xt>. - 

*tt$r&#T^ ZMzthK^X. tfffi&commg. 

mx+vy%mmi x+vymmz. ^mx- 

^fwx (09*.lf, o-. m-RV 

P-^Pxf-uy&fc'^b'x^HPxy^ p-xf- 

>\ p-t-T^-zPX-fPy&fc') . a-T)V*)VXl~ 
vv mm. a-^/PAf-uy&fc') . ;\o*f-^ 

y (fllxtf. o-, m-Rt^p-^DDXf-Wy s p- 
S. SiU^isvau&tflctii. x^-vy. b'x^ 20 

[0022] iyi^eb*^»ftfc ixti. matt. 

;Pxxx/K h'^xxr^mStt (IHgb'x/i^ 
if) , bKn*^/l^#JjiMtt[bKn^x^ 

?yw-h=5rfc'<0bKo*i'Ci-4 T;^l- U?) T 

a* [ r^'j/i«. &*vw>-gL 7v/n? 

S . ( * * ) 7? »J/l«T/Hr A-XX-f^Wrtt. ( ^ 
T^'JJUPv^k (.*;$>) 7?U/P 

Ci-aoT/^l'XXTr^^iil^. .I*Uo<9b*x;Mi 40 

[0 0 2 3] U^f-uy^SBtJi. 77'Joxh 
V)V-x-hvyim£W (ASfflJH) . **?ua#* 
1-)V-X+\/y*g&& (MSgtfg) , rfA^ftXf-U 

y&eiflg mm. ^«fi^fc^#&b--;wt^ 

7? U o- HJ ^t'coftfi^ltb'- ^#ft«cfc 

w>-M§fc^Asrfiimfc<o*»&tt. mm. ?y 
«iB£$fLTv^„ ij»%&xi-uymmiz&^x . 5 50 
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[0024] :*AfflfcX*pyj!W»fctJV vc . MB^ 
LT«i. ffitxylA. x+\,y-~r? 
iSxyzfA. 4V7)s>l&. m-uy-mmt'-im 
T^O/U^A. xf-i^y-robvyrfA (E 
PDM) % ig«^'Jxf-ixy^fc'^i|ffi-e§l». ifi 

[ o 0 2 5 ] »^ Lm*x&z*uyimmk. IX 
ii. x^vy-ff^y-x^vy (sbs®||) s 
x+vy-4V7vy-x+\,y (s i sffljg) . 7? 
•joxMj^-y^^xy-xf-uyitfi^-flc (ABS 

(aas^si) . 7?vu-yy)v-imttxv 

m-vy-x*\,y*&&fc{ACsmm) . 
-h'J ;w-x^-p y-7"a tlx y rf a - xf - y£fi£ 

(AES^fll) . ^?;'Jrt^frt/-^i;iy-x 

iZ. ABSSBg. AAS8HM. AESfflflg(^CABS 

mM^ximx'Zh* 

[0026] *J^Zfe^«fflB«WBBifc*JV^T, 

xf-wy^jgcosij^a. floie#yxx-f;i^fitflgi o 

OSgg?tJtLT. 1 0-1 00SM3& (CTxtf, 10 

~8 0Sfi^) . #£L<H:10~6 0Sias 

tf. 1 fflgXh*). M^2 0~50S 

mmmx'hh. x+vymmtfi onmuimz' 
it. m^mm<r)wmj&m< . x^-uy^m&m 

a^x. -amtcommtiMTtz. ttz. 100s 

[0027] *3m&-&imm®ms$mMi. <m 
izmtxioxv hms&imntx. 

mutim&X'bhtz#>. ^oyi-uyTUy^u-}- 

&ikim&i&TZit. mm&immzit&z: 
v ym®kb m^mmmi^mz^^ . 

[0028] [ (C) XV b%mmi tfiJft— 

mm. #>jA-$*-b) a. 2m 
[0029] %$.L^2m7 x.j-)vtLx&. mi 

if. 2. 2-t'X (4-tHo^fy7iX^) 7"nyt> 
(Mt'X^xy-^A) , b'X (4-bKadf>-7i 

1, l-b'X (4-bHo4f 
/P)x^y, 1, 1-b'X (4-bKo4f^7xX;P) 
7?y. 2. 2-t'X(4-tFo^y-3, 
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W7x=Jlr) rtwcy. 2, 2-b*X (4-tKo* 

x (4-tKoJf-/-3-^f^7x-;i') rn^y. 

b'X(3, 5-^nt-4-tKa^fy7x-^) 7 
ony, t'x(3, 5-^an-4-hWi/7i 

7VP;*yg; 2. 2-t'x (4-hHndf^7x-;l^) 
j^o^y^y&fc'cDt'x (4-tHn^fy7x-;K 
i/?o7A-*y3l;2, 2-t'X (4-t Fo4fv7x 
-t^7 r4 K&fc'Ot'X (4-h Hd^^7x- 
;U) -971/774 KS; t'X (4-hHo^r^7x^;l/) 
XfVif^y ; t*X (4-t KD*i/7x-/U) 

; t'X ( 4 - 1 Kn*>-7x-/i/) x-r;Mi ; a 
4 Ko^yy : 4 , 4-yh Hn^fj/t'7i-^k'# 

mM*-&hitxmi?z?>. tK» 5 Lv^2i7xy 

b'X (4-thW7x-A-) T/P^y. 
#(Ct'X7x7-;WA*%*ixS. u*l^2ffi7xy 
->Wi. 2tS7x7-;K0* ; &^ , Jv-XJi3^ , Jv- 
■CJioTfcJ:^. ^Wlg1x^#«$:2ffi7x/- 

[0030] hfilKtti: LTIi. 

(^Wtli^7x-;^-^-b ) ifcliAD^ 

Jb£fflLTt>.kV*. 

[ 0 0 3 1 ] sKU hSttlBJ: LTUt. b'X 7 

*¥%*HF*tt. «itf , lxi 0* ~10xi o« U 
Jg.X't>&. 

[0032] (o sku hxm&mtot* (A) 
^saiigiooaMgstcstL-c. 0-30111. #4L 

<{i5~2 0fiSg|5gST'J>l». 

3 0fi»S?SriStSi:, ®B§«j£tJj£-& 

^tt^fiT-rs 1 1 1 c . j«»&iiia***< -r 
[<d> mmmi <d> MfeWHut. js^Bitsv^s 
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1 0 

8L *9S v^«t (S'UjMML • 7;US7- 

m. mutant (xryi^x. r/i/s-^A. 

t. tffctf?*!!!!, y8t*§*2:##4 U\ * 
k') . 7**«WL 7? 'J «rif«>*4#i 

10 

[0033] immmmt vxa. t-xy?? ^ 

9. SsVH* #5Xb'-X. #5X© S 5* 

y. M*. 9V-. *AV*>±* «7*7XF-M F& 

♦s^Aftif) . sii (^se^/i/v^A. «anAu^ 

A=5rif) , -b55-/^X (Kft^*. WtJlfWR. ft 

[0034] ^^#«*t^E^>lk LXii. ¥%)-<m 
^S*<2 0AimWT (Mttf. 0. 5~2 0jumg 
g).»4L<J±0. 5~15/*m(^ttf. 1. 0~ 

1 oum) wg(om.ximwtmi mttt* ^^x 

h*-X, 5^K7r4 **'JX "74* 
[0035] Cia^>W3fE^Hi x #4ts4fc<±-aia±jfi 

&txmxz. mymvzmm fi?xim 

30 Xti#-.-Ky8Bt£i: ) t^«Bt«OT^fl (^K:¥%- 
<^^g 20^ miaT<^i«Xtt«t)SB©ffl ) t ^ 

[0 03 6] ^ii^jfiWH^ffiffitdBLT. (iJS=5r^. 

xi>iw mmxiimmmmtLxii. mm. x 
40 msHBHut. ^»«B»i»4ira88a*it 

[0037] «HS3E«JPI(D)<0ffifflS(i. Wn^tSi 
01O~15O«agB(Mx(f. 2 0~13 0S* 

so , mi<i±4o^i 2om&m&x'hh. urn 

50 kHffl±+^«S^3SSSr^S^)3!«i: 5 5rS. 
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[00381 mimxmmwmtoimmt. 
mizttixiom&% (mm. o. oi~ioat 

%)VXY. mKltO. 05~5fift%TJ>S. 

[0039] mm(k)Mwmt&g£ x *) (om 
tthmx-ZK. ftmmzKicoz^mzn®® 

[0040] [ zcoitwmmi *m&®&mjs.mz 
«u % uzmmmmztizmfen&Hm&ma io 

^Sr»LTt,J:V\ mtXfflkLXtt. mm. Z^M 

f) . %wmit#\. mm. mm. mm. m*?wm 
^wfflZftfmmxzh. %iret. 8 

(K>*\)3iXT)VMmt (c)xv#-#*-Y®ftk<r> 

wmtznx^mx'hh. 20 

[0041] fTIB'J yJMt&hk LXli. ±tc3i1S*x 

yr^h&wj >&&m&tfimz'& h . *r*8*x 7 r 

A Y<nolottvWMtthK&tok bXlt. mi 
i'Mh'J-^7*^7r-fh [mm. ^f7'J 
2-i«7;K;Ky ^x'j^ h 'j-;i/i/'7 * X7 7 

fc'] % i/'7 i-M^^XOX h * X7 r 

^'7*X7r^ [09x«3\ b*X(2, 4-y-t- 30 
yf-A^x— /P) ^xuxh l J-;l'y7tX7r^ 
K b*X(2, 6-x-t-7f-^7x-^) 'O'^X 
UXh'J-^^^X^r-f h&i:<Ob*X (v'Ci-e T 
/Mf/P7x— ;W) ^x'JXMJ-^'7tX7T^ 
h ; b'X ( 2 , 6-^-t-7^-4-^f-;P7x^ 
)V) ^y^x'jxhU-;^'7*X7r-f K b'x 

(2, 6-^-t-7*-7-/W-4-Xf-^7x-;l/) 
*xyxi-y-;l^*7*X7T'f h&i'cobx (2, 6 
-x*Ci-$r;^;i/-4-Ci-4 7H;i'7ix;n ^ 
y?xyxhy-;i/^'7*X7T'f h&fc'K xby* 40 
X (7iX;H -4, 4' -t'7iXl/^7T^f 
K fh7^ (T;U^Sm7x-^) -4,4'- 
h'7x-I^y*X7r-f h imUX. rYy^X ( 2, 
4-y-t-7f;l-7i^) -4,4' -h'7x-W 
y*X7r4 K TYy^X (2, 6->-'-t-7^ 
7x-^) -4, 4' -t'7x-W-y*X7r-f b^rk' 
<Orh7^fX (^'Ci-e 7;W/l'7iX;k) -4, 4' 
-h'7iXi/y+X7T'f h ;f (2, 6-v 
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